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1. Little is known about 
the general incidence 
and prevalence of foot 
problems in India. 

2. There is a proportionate 
increase in diabetes foot 
related complications leading 
to ulceration and amputation.

3. Awareness and early 
identification of foot problems 
can reduce the potential 
devastating consequences of 
diabetes related complications.
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There is little known about the general incidence and prevalence of foot problems 
in India. Sociocultural practices and the rising prevalence of diabetes put foot health 
at risk. The aim of this study was to provide data on the prevalence of predisposing 
factors for the development of foot problems, the range and nature of foot health 
problems and the epidemiology of foot complications, particularly in association 
with diabetes. Data on foot health conditions were collected using a systematically 
developed foot health assessment tool (the Salford Indian Foot health assessment 
Tool). Results showed a range of foot problems exist in this locality, complicated by 
late presentation due to multiple factors, including the growing burden of diabetes.

L ittle is known about the general incidence 
and prevalence of foot problems in India, 
despite the high incidence of conditions such 

as leprosy and diabetes that are known to affect the 
feet, often with serious consequences. India has the 
highest number of people affected by leprosy in the 
world, accounting for 60% of new cases (Chandler 
et al, 2015), and the prevalence of peripheral arterial 
disease in Southern India has been estimated at 3.2% 
(Premalatha, 2000). India also leads the world in 
terms of the amount of people with diabetes, with 
numbers estimated to be over 100 million by the 
year 2030 (International Diabetes Federation 
[IDF], 2013). There is also a proportionate 
increase globally in diabetes-related complications 
resulting in increased morbidity, mortality and health 
expenditure (American Diabetes Association, 2012). 

Of those with diabetes, 20–40% will have peripheral 
neuropathy (PN) and peripheral vascular disease 
(PVD) (Clayton, 2009; NICE, 2015). These two 
complications, combined with foot deformities, minor 
foot trauma, differences in sociocultural practices and 
lack of knowledge of foot care, all contribute to foot 
complications, such as ulceration (Shankhdhar et al, 
2008). Poverty and illiteracy lead to improper footwear 
use. Sociocultural practices, such as barefoot walking, 

removal of footwear for religious practices, not wearing 
socks (especially in females) and the late presentation of 
foot lesions have all been found to contribute to injury 
and the development of hyperkeratosis, nail problems 
and heel fissures in the Indian population (Chandalia, 
2008; Shankhdhar et al, 2008). 

The prevalence of diabetic foot ulcers is reported 
to be between 3.6% and 10.4% (Pendsey, 2004; 
Mehra et al, 2008), with the prevalence increasing 
with age (Campbell, 2006) and resulting in 40,000 
leg amputations annually. It has been suggested that 
in most cases, 75%–85% of diabetic foot ulcers and 
amputations are potentially preventable with early 
identification of minor lesions (IDF, 2014). Due to 
the scale of diabetes and the impact of diabetes on 
the feet it is reasonable that services providing foot 
care interventions should focus on this patient group. 
However, there are challenges in relation to prevention 
of foot ulceration, whatever the cause, with little 
written in relation to protocols and guidelines for 
managing foot health in India (Mohan et al, 2013). 

It is clear from Western practices that at least for 
those with diabetes, the reduction of the potential 
consequences of ulceration and amputation can be 
achieved through screening for risk factors for foot 
complications, such as skin and nail conditions, 
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neuropathy and deformity (Bower and Hobbs, 2009). 
Few studies in India have assessed the impact of early 
interventions for foot complications in patients both 
with and without diabetes. However, those studies 
that have identified the need for systematic foot 
examination on a regular basis or have implemented 
prevention and effective management at the initial 
stages of diabetes, demonstrated positive reductions 
in amputations, reduced morbidity and have been 
cost-effective (Apelqvist et al 1999; Vijay et al, 2000; 
Viswanathan, 2005; Bower and Hobbs, 2009). 

The development of screening in order to achieve 
effective and timely management strategies has 
already been achieved through the implementation 
of a locally defined, context-specific assessment tool 
to aid identification of foot problems (Harrison-
Blount et al 2014; Harrison-Blount et al 2015). 
The Salford Indian Foot health assessment Tool 
(SIFT) (Harrison-Blount et al 2015), is the first 
systematically developed, context-specific assessment 
tool for the identification of foot problems. Further, 
the information gathered from SIFT can be used 
to identify areas for service improvement, such 
as the implementation of appropriate and timely 
management for individual patients presenting with 
foot health problems. The authors aimed to provide 
data on the prevalence of predisposing factors for 
the development of foot problems, the range and 
nature of foot health problems, and the epidemiology 

of foot complications particularly in association 
with diabetes. 

Methods
Ethical approval for the study was obtained from 
the University of Salford Research, Innovation and 
Academic Engagement Ethical Approval Panel 
(Approval number HSCR12-22) University of Salford 
and the hospital governance team at the study location 
site in India. 

This was a cross-sectional, population-based study 
in a single centre where 224 participants with any 
foot problems were recruited. Data were collected over 
a 12-month period from participants attending the 
newly opened outpatient foot clinic at a University 
hospital in Chennai, India. No patient declined to 
take part in the study. A foot examination formed part 
of the consultation as the patients were attending the 
clinic with a foot-related issue and, therefore, consent 
was implied for this to take place. However, specific 
consent was obtained for the data to be used for the 
purposes of this publication. Patients were asked to 
complete a consent to participate form as part of their 
assessment. Any subjects attending the clinic under 
the age of 18 were excluded from the study; all other 
patients were included. 

Data collection
The tool used to gather the data was SIFT (Harrison-
Blount et al, 2015). It has 13 sections of risk factors 
that align with Western guidelines (IDF 2014; 
NICE, 2015) and practice, but were developed to 
be specific to the local need, including a range of 
assessments for all potential foot pathologies and not 
just those related to diabetes (Harrison-Blount et al, 
2014; 2015). Subsections include the relevant tests, 
assessment methods and visual checks used to identify 
foot pathologies.

Those clinicians carrying out the clinical 
assessments and recording the data on the SIFT had 
been part of the ‘action research’ process that had 
developed it and so had received training in how 
to use it in clinical practice. As the tool had been 
developed within this healthcare system with the 
context of its use taken into consideration during 
development, this added to the validity of the data 
that were collected.

In order to collect data on the prevalence of 
predisposing factors for the development of foot 

Page points

1. 224 patients with foot problems 
were recruited to the study 
over a 12-month period.

2. The context specific foot health 
assessment tool (SIFT) had been 
previously developed in this 
location by the clinicians who 
would use it to collect the data.

3. Clinicians gathered 
demographic data and 
performed examinations 
and assessments to identify 
all potential foot health 
pathologies and not just 
those related to diabetes.

Table 1. Patient demographics. 

Participant age Age 

breakdown

Gender Participant 

employment

18–24 6 (2.7%) male: 72 

(32.1%)

Professional roles: 7 

(3.1%)

25–34 29 (12.9%) female: 138 

(61.6%) 

Skilled roles: 14 

(6.3%)

35–44 36 (16.1%) Not 

recorded: 

14 (6.25%)

Unskilled roles: 3 

(1.3%)

45–54 44 (19.6%) Full-time education: 6 

(2.7%)

55–64 60 (26.8%) Unemployed or 

retired: 194 (86.6%)

65–74 19 (8.48%)

75+ 2 (0.9%)

Not recorded 29 (12.9%)
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problems, the clinicians gathered various demographic 
information; tobacco use; alcohol use; footwear 
practices; presenting foot complaints; medical and 
surgical history; medication; and treatment to date. 
They then carried out physical examinations, such as 
palpation of foot pulses to establish any evidence of 
vascular disease, and monofilament and tuning fork 
tests to establish whether neuropathy was present. 
The monofilament testing also included recording 
hypopigmented skin lesions associated with leprosy.  

In order to collect data on the range and nature 
of foot health problems, clinicians then examined 
patients’ feet to make a clinical diagnosis of foot 
disease. Finally, clinicians recorded the reasons that 
patients had attended the foot clinic and the routes 
that they had taken to access treatment. All data were 

inputted and organised into Microsoft Excel and 
analysed using SPSS statistical package version 20.

Results
Of the 224 participants, 138 (61.6%) were female 
and 72 (32.1%) were male, while 14 participants 
failed to have their gender recorded at assessment. 
Demographic characteristics of the population are 
shown in Table 1 (and additional file 1). The mean 
age of the population was 42 years (±20.69) with the 
highest percentage of participants within the 55–64 
years age bracket (26.8%), and the total age range was 
from 19–88 years. A further 29 (12.9%) participants 
did not know their age or it had not been recorded 
by the clinician. A total of 194 (86.6%) participants 
were recorded as being unemployed, and 95 (42.4%) 

Figure 1. Comparison between the conditions patients were complaining of and the diagnosed conditions following examination.
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were housewives. The remainder of the participants 
were in full-time education or employed in a variety of 
professional, skilled and unskilled jobs.

Figure 1 shows a comparison between the 
conditions that the participants were complaining 
of and the diagnosis of these after the clinical 
examination. The most common complaint was a 
painful heel (n=42; 18%), followed by painful feet 
(n=39; 7.4%) and ulceration (n=36; 16.1%). Minor 
lesions such as corns and callus (n=25; 11.2%), nail 
problems (n=6; 2.7%) and fissures (n=16; 7.1%) were 
under-reported by participants. The least common 
complaint was heel fissures with 16 reported, though 
76 were diagnosed on examination. Reported pain 
in the toes and ankles and the presence of swelling 
was less common overall. There was little difference 
between gender, except more men complained of 

painful feet 16 (22.2%) compared with women who 
complained of heel pain (n=31; 22.5%). Of eight 
participants (3.6%) who were unaware of problems, 
seven were diagnosed with single or multiple foot 
problems including skin and nail problems (n= 7), 
active ulceration (n=2) and peripheral neuropathy 
(n=3). Thirty-four (15.2%) participants complained 
of more than a single problem with a range of further 
foot problems being diagnosed including digital 
deformities (n=22; 9.8%), Charcot neuroarthropathy 
(n=3; 1.3%), previous amputations (n=9; 4%) and 
a fracture.

Figure 2 shows the results of the vascular and 
neurological assessments that led to a diagnosis 
of PAD and/or PN. None of the participants had 
complained of vascular symptoms as a reason 
for attending the foot clinic. A total of 47 (21%) 

Figure 2. Prevalence of peripheral arterial disease (PAD) and peripheral neuropathy (PN) following physical examination of the patient.
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participants were diagnosed with vascular issues 
following examination and referred for further 
vascular investigation, with 41 (87%) found to have 
peripheral arterial disease, and 29 (62%) having 
had a previous diagnosis of diabetes. Forty (18%) 
participants were found to have neurological deficit 
with 30 (13.4%) of the total number of participants 
reporting neurological symptoms such as burning, 
numbness and tingling, as one of the reasons for 
attending the clinic. Of those 40 participants with 
neurological issues, 30 (75%) were diagnosed with 
PN and 23 (77%) also had a previous diagnosis 
of diabetes.

This study showed that 93 (42%) participants were 
suffering with diabetes. On examination, (n=29; 31%) 
of these were diagnosed with PAD and (n=23; 25%) 
with PN. Participants with diabetes also presented 
with foot health issues known to be risk factors for 
ulceration, including fissures (n=29; 31%) and corns 
and/or callus (n=21; 23%). Furthermore, (n=30; 32%) 
had a current diabetic foot ulcer and, of these, 12 
(40%) had a combination of PN and PAD, and four 
participants were additionally identified as having 
foot deformity.

In those participants without diabetes (n=131; 
58%), ulceration was found in 10 participants. On 
examination, in the non-diabetic group the number 
of participants diagnosed with neuropathy (n=7; 5%) 
and PAD (n=12; 9%) was significantly lower than 
those participants with diabetes. The number of 
diagnosed skin lesions, however, was comparable with 
the diabetes group, fissures (n=41; 31%), corns and/or 
callus (n=32; 24%). 

Data on footwear practices had not been recorded 
for 17 (8%) of the participants. The most common 
footwear practice overall was to only wear shoes 
outdoors (n=177; 79%) and to be barefoot at home. 
Other practices included always wearing footwear 
(n=16; 7%), indoors only (n=10; 4%) and never 
wearing footwear (n=4; 2%). Footwear types included 
chappels, open backed sandals, slippers and flip flops 
with and without toe posts. Those with professional 
roles reported wearing a closed shoe at work and 
sandals in the house. Three participants with 
unskilled employment reported working bare foot. 
Little difference existed in footwear practices between 
the groups of participants with and without diabetes.

In relation to risk factors for the development of 
limb- and life-threatening foot problems, the authors 

have identified that age, low socioeconomic group, 
socio-cultural practice in relation to footwear, poor 
knowledge about feet and foot care (particularly of 
minor lesions) and, hence, access to professional foot 
care is delayed until visible, symptomatic and/or 
critical problems are present. These factors, together 
with what we know about diabetes being under 
diagnosed, are leading to a major problem with foot 
health in this locality. If the data collected at this 
single site bear any relation to a regional or national 
picture then there is a potential ‘epidemic’ in India 
that needs halting. 

Discussion
There is a dearth of epidemiologic data on the 
prevalence of foot problems worldwide and, 
specifically, data on the prevalence of foot problems 
and diabetes-related foot problems in India is scarce 
(Mohan et al 2013). Where studies have focused on 
foot health, they have often focused on the population 
suffering with diabetes alone (Viswanathan and Rao, 
2013; Jyothylekshmy et al, 2015; Mahakalkar et al, 
2015). This study is the first investigation into the 
prevalence of all types of foot disease in a location 
in India. Furthermore, the authors used a novel, 
systematic and region-sensitive approach to foot health 
assessment. However, perhaps the most alarming 
outcome of the data was the number of patients 
presenting too late with ulceration. This, as seen in 
other developing countries, was associated, with single 
or combinations of risk factors, such as PN, PAD, 
deformity and minor lesions, which commonly result 
in amputation (Morbach et al 2004; Ramachandran 
2004; Viswanathan and Rao, 2013; Mahakalkar 
et al, 2015). 

Studies have shown that this pattern is further 
complicated by the major contributing factors for 
the prevalence of type II diabetes such as obesity, 
sedentary life style and an unhealthy diet pattern, 
which have seen an increase in the burden of diabetes 
and hypertension in urban populations in India 
(Vigneswari, 2015). Foot complications pose a heavy 
economic burden and in developing countries it is 
estimated that foot problems account for 40% of 
the healthcare resources available (Viswanathan and 
Rao, 2013).

The semi-urban location of the hospital where the 
research took place means that it serves large portions 
of urban Chennai, but is also responsible for around 
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200 rural villages. The burden of diabetes and its 
complications, alongside poor awareness levels of 
healthcare access and available health services has 
been shown to be higher in low socioeconomic 
groups in developing countries (Ramachandran et al, 
2002). Indeed, this study showed that a total of 100 
(44.6%) participants were recorded as unemployed 
or having unskilled jobs and, therefore, in a low-
income group. Previous studies have shown that 
healthcare services are allocated disproportionately 
between rural and urban areas (Ramachandran et al 
2002; Viswanathan and Rao, 2013; Mahakalkar et 
al, 2015). Health benefits such as reliable screening 
services and medication are more widely available to 
urban populations than those in rural communities 
(Kaveeshwar, 2014). Further, individuals in 
rural communities are more likely to ignore the 
complications or use dangerous and ineffective 
home remedies which then lead to complications 
(Viswanathan and Rao, 2013). 

Studies from India have shown that the 
treatment and management of diabetes-related foot 
complications incurred the highest financial burden, 
with patients personally spending four times more 
than patients with no complications (Kumpatla, 
2013). Even when foot health services are sought, 
patients are less likely to adhere to management and 
foot health education strategies and often due to long 
travelling distances will not return for follow-up 
appointments (Viswanathan and Rao, 2013).

The majority of participants in this study were 
walking barefoot at home and 31 (18%) of these 
participants had developed ulceration. This perhaps 
indicates a lack of understanding of the protective 
role of footwear. Sociocultural practices such as 
barefoot walking indoors, removal of footwear for 
religious practices and the use of non-protective and 
or ill-fitting footwear have been shown to lead to 
hyperkeratosis, fissures, injuries and wounds (Vijay 
et al, 2000; Abbas et al 2007; Chandalia, 2008). 
For those with diabetes and associated neuropathy 
and/or ischaemia, footwear choices become more 
important as appropriate footwear still often requires 
adaptation to accommodate altered foot function 
and deformities. It has been reported that for people 
with diabetes, the use of footwear indoors and 
outdoors will result in less foot problems compared 
with those who only wear shoes outside (Vijay 
et al, 2000). Several research studies (Vijay et al, 

2000; Bus 2012; Rizzo et al 2012) have suggested 
a structured approach to appropriate/therapeutic 
footwear can significantly reduce the incidence 
of ulceration. 

In this study, the most common reason for 
attending the clinic was pain (41%), ulceration was 
reported by 16% and the remaining complaints 
were of minor foot lesions, such as skin and toenail 
problems. Many of the participants were unaware 
of the foot complications they had, especially those 
with complications associated with diabetes. None 
of the participants had complained of vascular 
symptoms as a reason for attending the foot clinic. 
However, on examination, 21% were identified as 
having vascular issues and were referred for further 
investigation. Upon further investigation, 87% of 
referrals were diagnosed with PAD. The risks of 
previous foot problems, such as history of ulceration, 
were also poorly reported by participants, with twenty 
participants being identified as having experienced 
a previous ulceration that had not been reported 
or recorded until now. Smoking, hypertension, 
hyperglycaemia and hyperlipidemia are all factors that 
are prevalent in the Indian population and contribute 
to the development of PAD and ulceration (Clayton, 
2009; Viswanathan and Rao, 2013; Jyothylekshmy et 
al, 2015; Mahakalkar et al, 2015; Vigneswari, 2015). 

Following physical examination, 275 problems 
were identified, but only 225 problems had 
been reported, therefore, 19% of patients had 
under-reported their foot health problems. The 
greatest difference was identified in the number 
of participants reporting heel fissures (7.1%) with 
an additional 27% being diagnosed following 
examination. These results highlight their poor 
knowledge in relation to foot health problems 
and associated risk factors. A number of patients 
were diagnosed with PAD and or PN following 
examination and this was in both those with diabetes 
and those without. 

Other studies (Chandalia et al, 2008; Hasnain 
and Sheikh, 2009; Chiwanga and Njelekela, 2015) 
support these findings in that poor knowledge of foot 
care and poor foot care practices have been identified 
as important risk factors for foot problems, especially 
in diabetes. Furthermore, early identification of foot 
problems and risk factors provides an opportunity 
for clinicians to educate patients on achievement of 
foot health.  
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Results from this study showed that 32% of the 
participants had a current diabetic ulcer, which 
is similar to other recent results from the South 
Indian population (Jyothylekshmy et al, 2015; 
Mahakalkar et al, 2015). However, this figure 
could be greater as other studies have shown that 
a large number of people in this population are 
unaware its associated complications (Subramani et 
al, 2014). A total of 93 (42%) participants in this 
study had diabetes and it is estimated that 10–20% 
of people with diabetes will have a diabetic foot 
ulcer at some point in their lives (Department of 
Health, 2001; NICE, 2015). It can be suggested 
that the prevalence of ulcerations is set to rise, as 
India has seen a steady migration of people from 
rural to urban areas with the economic boom, 
with corresponding change in lifestyle helping 
to increase the prevalence of type II diabetes 
(Kaveeshwar, 2014). 

Prevalence is reported to be higher in the south 
of the country as compared to the northern and 
eastern parts, with the city of Chennai (where 
this study was conducted) reporting 13.5% of 
the population known to have diabetes. (Gupta 
and Misra, 2007; Kaveeshwar, 2014). However, 
nationwide data on the prevalence of diabetes and 
its complications remain unreliable and incomplete 
due to the lack of large national, multi-centre 
studies investigating the true status of the disease 
in such a large and diverse country (Anjana et al, 
2011; Kaveeshwar, 2014). Regional studies have 
shown the prevalence of undiagnosed diabetes in 
Chennai to be around 9.1%–11.1% (Subramani 
et al 2014; Mohan et al, 2006) with comparable 
values elsewhere in the country (10.5%) (Menon 
et al, 2006). Attendance at the foot clinic may 
increase the opportunity for focussed screening of 
foot health for those with and without diabetes and 
for screening for undiagnosed diabetes. 

This study was not without its limitations. Due 
to the single-centre approach, the data collection 
occurred in one location and at one point in time 
and, therefore, no longitudinal data are available. 
This snapshot does restrict generalisation of the 
results. For example, the mean age of those with 
diabetes in this study was 55 years, but research is 
showing that with rapid urbanisation, migration 
and lifestyle changes this is set to decrease as the 
onset of diabetes and its complications occur at a 

younger age and in those with a lower body mass 
index (Chan et al, 2009). 

Furthermore, a combination of multifactor 
aetiology of the disease and the heterogeneity of the 
Indian population means that results extrapolated 
from specific regions may not be applied 
accurately to the rest of such a diverse country 
(Kaveeshwar, 2014). However, the participation 
in the development of SIFT by those who then 
subsequently used it does ensure reliability in the 
results collected at this site as they were trained to 
use SIFT and the assessment techniques required to 
complete each section. Hence, it can be extrapolated 
that the process for a practitioner-focused approach 
to the development of screening/assessment tool 
(Harrison-Blount et al, 2014; Harrison-Blount et 
al, 2015) that meets local needs is transferable, as 
this can achieve identification of the problems and 
ownership of the solutions that are needed to bring 
about change within services and individual clinical 
practice in India.

In this locality, the late presentation of foot 
problems is due to the multiple factors of an aging 
population, poor knowledge of foot care practices, 
limited access to foot health services, especially for 
those in low socioeconomic group, poor footwear 
practices and the growing burden of diabetes. Given 
the late presentation of foot problems and, hence, 
the subsequent delay in foot care interventions, it is 
clear that clinicians need to educate people about the 
factors known to be associated with foot problems 
and, in particular, foot ulcers. Targeting those with 
the risk factors for developing diabetes and those 
who have diabetes-related complications is crucial for 
preventing first ulceration (Bus et al, 2008). 

For those who have already experienced a foot 
ulcer, education is vital in relation to preventing 
lower-extremity amputation and for those already 
with an amputation, it is essential in order to protect 
the remaining limb. Aligned with patient education, 
clinicians need the skills and knowledge to screen 
the feet for structural abnormalities, reduced joint 
mobility, tissue viability infections and to assess 
footwear suitability.

The authors have demonstrated that at a 
designated clinic, the use of a context-specific tool 
and clinician training has the potential to aid in the 
early recognition of foot health problems in those 
with or without diabetes. 
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Conclusion
This study has collected data using a SIFT, to 
provide an insight into the prevalence of foot health 
in a single Indian locality. It describes the prevalence 
of predisposing factors for the development of 
foot problems, the range and nature of foot health 
problems and the epidemiology of foot complications, 
particularly in association with diabetes. It is clear 
that further health education is required around foot 
healthcare practices, footwear and the complications 
associated with diabetes. This should not just be 
restricted to patients, but also used to guide physicians 
in the early identification and management of foot 
health problems.   n
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